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INTRODUCTION 


The  Department  of  Engineering  Research,  University  of  Wichita 
has  conducted  wind  tunnel  testing  on  nine  circular,  annular  jet, 
ground  effect  machine  models.  The  effects  of  slot  width,  con¬ 
vergence  angle  of  the  jet  and  operating  height  on  the  dynamic 
performance  of  this  type  of  vehicle  were  inspected.  Slot  thick¬ 
ness  to  model  diameter  ratios  of  one,  five  and  ten  per  cent  were 
tested  utilizing  convergence  angles  of  0°,  30°  and  60°. 

MODEL  DESCRIPTION 

The  nine  models  utilized  in  this  test  program  were  designed 
with  the  same  outer  surface  geometry.  The  differences  between 
models  are  in  slot  width  and  convergence  angle  only.  UWER  Re¬ 
ports  352-1  and  352-6  provide  general  information  concerning 
the  model  development  and  testing  program. 

The  slot  width,  as  defined  for  this  program,  is  the  width  of 
the  annular  nozzle  measured  in  the  plane  of  the  base  plate. 

This  dimension  is  equal  to  the  nozzle  width  normal  to  the  flow 
direction  for  only  one  convergence  angle,  i.e.,  0°.  The  normal 
widths  for  convergence  angles  of  30°  and  60°  are  therefore,  a 
function  of  the  angle  of  convergence. 

The  basic  dimension  used  to  establish  the  slot  to  diameter 
ratio  is  the  diameter  of  the  outer  lip  of  the  nozzle,  16.0". 

This  dimension  is  constant  for  all  models  and  is  also  the 
diameter  from  which  the  reference  base  area  is  calculated. 

See  Figure  1. 

The  pitching  moments  are  measured  about  an  axis  centered  at 
the  model  geometric  center  and  lying  on  the  place  of  the  base 
plate,  as  shown  in  Figure  1. 

The  mass  flow  measurement  scheme  is  described  in  UWER  Report 
No.  352-4. 

The  total  pressure  of  the  secondary  air  supply  system  was 
measured  as  shown  in  Figure  1.  This  pressure,  given  the  symbol 
pm.  and  t he  freestream  static  pressure  in  the  test  section,  Po, 
were  used  along  with  tunnel  dynamic  pressure  to  establish  a  test 
point.  Selected  values  of  Pm?Po  end  tunnel  dynamic  pressuse  were 
set,  then  force  and  pressure  data  was  taken.  In  setting  a  particu¬ 
lar  ratio  of  model  total  to  test  section  static  pressure  it  was 


found  that  excessive  time  was  being  consumed  in  holding  the 
pressure  ratio  exactly.  As  a  result,  the  pressure  ratio  was 
set  to  the  selected  value  and  then  no  attempt  was  made  to  counter¬ 
act  the  small  fluctuations  which  developed  in  the  air  supply 
system.  The  actual  values  of  pressure  were  recorded  however, 
and  these  appear  on  the  tabulated  data  sheets. 

CORRECTION  OF  DATA 

The  correction  of  measured  forces  and  moments  was  aggravated 
by  interaction  of  secondary  air  supply  forces  as  described  in 
UWER  Report  No.  352-1.  The  correction  procedure  outlined  in 
that  report  was  found  to  be  insufficient  for  correction  of 
drag  and  pitching  moment  values.  The  procedure  with  regard 
to  drag  and  pitching  moment  was  modified  as  follows.  With 
the  model  at  zero  degrees  angle  of  attack  and  zero  wind  tunnel 
velocity,  the  secondary  air  supply  system  was  energized  in 
successive  steps,  covering  the  range  of  pressure  ratios  to  be 
used  for  that  particular  model.  Measured  values  of  drag  and 
pitching  moment  were  plotted  versus  measured  mass  flow.  These 
values  were  then  taken  to  be  the  extraneous  secondary  air 
supply  forces  and  the  final  data  was  corrected  accordingly. 

The  procedure  outlined  in  UWER  Report  No.  352-1  was  found  to 
work  quite  well  for  the  lift  data. 

DATA  PRESENTATION 

The  tabulated  values  included  in  this  report  are  reproductions 
of  the  final  corrected  data  readout  sheets  from  an  IBM  610 
digital  computer.  The  number  of  digits  presented  is  the  minimum 
which  this  machine  will  print  and  should  not  be  considered  to 
be  a  measure  of  accuracy. 

An  additional  check  program  has  been  conducted  to  eliminate  bad 
data  points  which  might  have  occurred  by  reasons  of  human  errors 
during  the  reduction  process. 

A  key  for  identification  of  the  tubulated  values  is  provided 
at  the  beginning  of  the  data  set  for  each  of  the  nine  models. 

The  plotted  curves,  already  released,  were  derived  from  this 
data  prior  to  final  correction.  A  given  test  point,  corres¬ 
ponding  to  a  plotted  symbol,  may  be  found  by  noting  the  h/D, 
angle  of  attack,  and  momentum  coefficient  described  by  the 
symbol  then  locating  the  test  point  in  the  section  of  data 
corresponding  to  the  specific  model  and  h/D. 


NOMENCLATURE 


The  symbols  used  in  this  test  program  are  defined  and  tabulated 
below: 

Run  Number:  The  run  number,  as  it  appears  on  the  tabu¬ 

lated  data  sheets,  is  comprised  of  three 
parts.  The  numbers  before  the  decimal 
point  indicate  the  number  assigned  to  a 
particular  model,  height,  pressure  ratio, 
and  tunnel  dynamic  pressure.  The  first 
two  numbers  following  the  decimal  point 
give  the  slot  to  diameter  ratio  of  the 
model.  The  last  two  digits  are  the  con¬ 
vergence  angle. 

For  example  -  138.0100  indicates  test 
point  number  138  with  t/D  of  17.  and 
convergence  angle  of  zero  degrees. 

a,  Angle  of  Attack:  The  angle  of  attack  is  the  incidence  angle 

between  model  base  plate  and  the  ground 
board,  positive  nose  up. 

h/D,  height  to  The  characteristic  diameter  of  16.0"  is 

diameter  ratio:  the  same  as  defined  for  t/D  and  reference 

area. 

L  corrected  lift,  lbs 

D  corrected  drag,  lbs 

corrected  pitching  moment,  ft-lbs 
S  reference  base  area,  1.39  sq  ft 

D  reference  diameter,  1.33  ft 

w  measured  weight  flow,  lbs/sec 

g  acceleration  of  gravity,  32.2  ft/sec^ 

m  mass  rate  of  flow,  w/g,  —  ~^ec 

V0  wind  tunnel  air  velocity,  ft/sec 


speed  of  sound,  ft/sec 
ratio  of  specific  heats,  1.4 


jet  velocity  ft/sec  calculated  from  isentroplc 
relationships  utilizing  the  following  equation: 

1 
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jet  momentum,  lbs 

wind  tunnel  dynamic  pressure,  lb/ft^ 

L/qS 

D/qS 

Pfl/qSD 

AVj/qS 

L/qS+mVj 

mVi 


qS+mVj  _CL 

Augmentation  ratio, 
density  in  test  section,  slugs/ft^ 
density  of  secondary  air,  slugs/ft^ 
volume  flow,  ft^/sec 

model  total  pressure  measured  as  shown  in 
Fig.  1,  lb/ft2 

test  section  static  pressure,  lb/ft^ 
barometric  pressure  lb/ft2 


Moment  Axis 


P lenum  * 


PM 


V  Static  Taps 
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TABULATED  FORCE  AND  MOMENT  DATA 
FOR  A  CIRCULAR,  ANNULAR  JET 
GROUND  EFFECT  MACHINE  MODEL 


with 


A  SLOT  TO  DIAMETER  RATIO  OF  ONE  PER  CENT 


AND  A  JET  CONVERGENCE  ANGLE  OF  0° 


Key  for  Reading  Following  data: 


RUN  NO. 

a 

h/D 

p 

1  BP 

VJ 

cl 

Cd 

Cm 

L/D 

Cjl 

V 

Vl/Vo 

Cl/C^ 

PI 

m/p0 

Q 

mVj 

0l‘ 
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.0021476* 

40.0 

1.000 

.002067 

1.94666* 

000000* 

.000000* 

2020.5 

.000000* 

.0021476+ 

40.0 

1.000 

.002083 

2-359901+ 

19.81957+ 

.035673* 

2020.5 

145.7711+ 

.0021331+ 

40.0 

1.011 

.002083 

1.436176+ 

9.56570?+ 

•040277* 

2020.5 

145.9OI* 

.OO2I278+ 

40.0 

1.011 

.002074 

.0365190*> 

2020.5 

131.7696+ 

.002132* 

40.0 

1.009 

G.E.M. 

FORCE 


r4o.oioo+ 

.057980'+ 

6.661915+ 

2.5OOOOO- 

.2731933* 

1 3^277+ 

1 .638362+ 

.0500000* 

.2823823* 

.002079 

1.0935^5+ 

W: 

2020.5 

115.6913+ 

.0021257+ 

20.0 

1.007 

2*11  .0100+ 
.473028'* 
.0662423* 
6.662591+ 

.0000000* 

.2806055* 

:w 

.0500000* 

.04^663- 

.9467611* 

.4436408* 

.002084 

1 .684541* 
7.140878+ 
.0621269* 

2020.5 

131.8881* 

.00213D1* 

20.0 

1.009 

2*12.0100* 

.7682269* 

.0618043* 

6.219630+ 

2.500000* 

.3121001* 

!» 

.0500000* 

.0120102* 

.9492923* 

.7235IO8* 

.002093 
2.461 475* 
12.42999* 
.0582068* 

2020.5 

iy  .0064* 
.0021271+ 
20.0 

1.009 

252.0100* 

4.  321276* 
1.236746* 
25.10504* 

2.500000* 

igSSK 

35.00361+ 

.0500000* 

.  110»I362* 

4.263371+ 

1 .930221* 

.002112 

11.40424* 

3.488425* 

.5533215+ 

2021.2 

590.1132+ 

.0023627* 

20.0 

1.192 

253.0100* 

4.8512m 

1.233660* 

24.88588* 

.0000000* 

•£33H.5°7+ 

136.^625+ 

34.86013* 

.O5OOOOO* 

.047774?- 

4.260615+ 

2.171857+ 

.002106 

20.76133+ 

3.932^2+ 

.5523662+ 

2021.2 

590.7fi76+ 

.0023710* 

20.0 

1.194 

254.0100* 

4.200352* 

25.08815+ 

2.500000- 

35.01014* 

.0500000* 

.1721816- 

4.252093+ 

1.876012* 

.00210^ 

BS8: 

.5533677+ 

2021.2 

589.6060* 

.0023668* 

20.0 

1.192 

255.0100* 

2.001882+ 

.6264356* 

25.26691* 

2.500000- 

.1905987+ 

196.1509+ 

35.03396+ 

.0500000* 

.0999439- 

2.993831* 

1.230840* 

.002079 

10.50312+ 

2021.2 

S87.2428+ 

'.OO236IH 

40.0 

1.190 

256.0100* 

2.350505+ 

.6283619+ 

25.IOOOO* 

.0000000* 

.2551288* 

196.3241* 

35.13632+ 

.0500000* 

.0744011- 

3.603226* 

1.443531+ 

.002077 

9.213010* 

’jfife 

2021.2 

S89.6O6O+ 

.0023668* 

40.0 

1.192 

257.0100* 

2.248074* 

.6197767+ 

25.17685* 

2.500000* 

.3025648* 

196.6.701* 

34.66154* 

.0500000* 

1 .387891+ 

.002073 

7.43M5^* 

3.6?723r* 

:3826309+ 

2021.2 

582.5165* 

.0023639* 

40.0 

1.191 

V 


G.E.M 

FORCE 


258.0100* 

1.12852^+ 

.3203070*. 

27.28918+ 

2.500000* 

.1897440* 

19^.342o+ 

17.91344* 

.0500000* 

.6M5447- 

1.505044* 

.8547481+ 

.002066 

1.947642+ 

3.523275+ 

.2426004* 

2021.2 

296.2572* 

.0022157* 

40.0 

1.048 

259.0100* 

*: 

13.52801+ 

.0000000* 
.297009  V 
197.0154+ 
8.&1293+ 

.0500000* 

.O445527- 

1 .50236/+ 
.665479 2+ 

.002063 

.136775^ 

2021.2 

295-9892+ 

.(»22130* 

40.0 

1.048 

260.0100* 

. ''>00205  W 

.1719468+ 

14.46873* 

2.500000- 

.2058981+ 

197.0154+ 

9.616276* 

.0500000* 

.0301537- 

1.51852^ 

.512143<>+ 

.0020'  3 

2.0993oy+ 

* 

2021.2 

299.1730* 

.0022215+ 

40.0 

1.049 

261 .0100* 

:» 

13.98236* 

2.500000- 

.2418987+ 

,139.3045+ 

6.711413+ 

.0500000* 
.0265723- 
2. 01 3627+ 
.7231254* 

.  002  K  0 

3*910963* 

3.068^+ 

.2356430* 

°0?1. 2 

#°*507J* 

.0022210* 

20.0 

1.043 

262.0100* 

1.113217+ 

.« 

.0000000* 

.2791139+ 

139.3045* 

33766K:+ 

.0500000* 

.8448336* 

.0020. 4 

3*988#* 

3.504245+ 

.2410886+ 

2021.2 

.0022248* 

20.0 

1.047 

263.0100f 

1.394189+ 

•3»l684+ 

13.76336* 


2.300000* 

• 3°53337+ 


139.18U+ 

9.047088+ 


.0300000* 


.0020^ 

4. 366116* 

**35*55<» 

.2»2520?* 


2021.2 

295. ^ 
.0022245+ 
20.0 


1.048 


264.0100* 

5.000000* 

.1000000* 

.59122a* 

.0352630* 

6.65755* 

.3571803* 

196.1509+ 

1.972113+ 

.5710682* 

265.0100+ 

2.500000+ 

.1000000+ 

.3773746+ 

.2982913+ 

.0244813- 

.0331937+ 

196.1508+ 

.6257571+ 

7.120137+ 

1.856390+ 

.3652506+ 

266.0100+ 

.0000000* 

.1000000+ 

.2210337+ 

.2692314+ 

.0763632- 

.0379032+ 

196.6701+ 

.6700036+ 

7.540974+ 

2.119773+ 

.2129617+ 

267.0100+ 

2.500000- 

.1000000+ 

0988362+ 

.2606844+ 

.1197348- 

0400984+ 

196.8428+ 

.6694156+ 

7.980486+ 

2.242540+ 

.0950258+ 

.0020  ."*> 

1.753*4* 

16.76601+ 

.03*0618* 

2021.2 

i*.95*+ 

.8021285* 

40.0 

1.010 

.002079 

I. 265120+ 

II. 36883+ 
.0321273+ 

2021.2 

122.7428+ 

.0021241+ 

40.0 

1.008 

.002073 

.8209802+ 

5.831519+ 

.0365190+ 

2021.2 

131.7694+ 

.0021332+ 

40.0 

* 

1.009 

.002068 

.3791412+ 

2.464838+ 

.0385525+ 

2021.2 

131.7696+ 

.0021325+ 

40.0 

1.009 

l-.K.M. 

FORCE 


C&-.0100+  5 .OOOOOO-  .1000000+ 

.01797c c+ 

.0U595  +  197.0154+  .7027633+ 

6.40733k  2.49391 4+  .0172036+ 


.0020 '3 
.066640^+ 
.4029fi09+ 
.0426895+ 


138.4552+ 

.0021424+ 
40. 0 


269.0100+ 

.0746887+ 

.0617821+- 

6.202869+ 


5.OOOCOO- 

.2824071+ 

139.649^ 

1.745808+ 


.1000000+ 

.0894021- 

.942725F+ 

.0703427+ 


2021.2 
131 .0511+ 


270.0100+  2.5OOOOO- 

.I9PO567+  .2689643+ 

.°7S23^+  i3?.*03> 

7.548594+  2.126043+ 


.1000000+ 

.121* 


.0020S0 

.7140601  + 

2.552629+ 

.0699740+ 


Jll.z 

131.6511+ 

.0021393+ 

20.0 


271.0100+ 

.2667454+ 

.O6I6I76+. 

6.657626+ 


.0000000+ 


.2841887+ 

139.4034+ 

1.741146+ 


.1000000+ 

.0537062- 

.0781170+ 

.2512632+ 


.0020CO 


.9386207+ 

4.32904k 

.0580412+ 


'J21.2 

122.4124+ 

.0021363+ 

20.0 


272.0100+ 

.4694720+ 

.0662600+ 


6.648570+ 


2.500000+ 
.2943383+ 
139.2801+ 
1 37255> 


.1000000+ 

.0406601- 

*9^ 


.002085 

1.5 

.0621 49^+ 


7+ 

£ 


273.0100+  5.OOOOOO+ 

.7148778+  .3518527+ 
•0703391+  139.2801+ 
6.709239+  1&7591+ 


.1000000+ 
.0617822+ 
'  51+ 


.002085 


2.031752+ 
IO.I633O+ 
.O657I 06+ 


2021.2 ’ 

138.8296+ 

.00213i!* 

20T0 


274.0100+  5.000000+ 

1.1 487^3+  .4051381+ 
.324562$+  139.2801+ 
13.77270+  9.171261+ 


.1000000+ 

.0404462+ 

2.146044+ 

.867292^+ 


.002085 

2.835536+ 

3.5^480+ 

.2450339+ 


202 1 . 2 

298.9014+ 

.OO22270+ 

20.0 


!Jj2245&+ 


2.500000+ 

.»52£9+ 

139.2801+ 

9.193896+ 


.1000000+ 

.0524744- 

2.121282+ 

.6279376+ 


.002085 

?*3*2?7+ 
2.557892+ 


2021.2 


20.0 


275.OIOO+ 

:« 

14.21004+ 


.0000000+ 

.3205581+ 

139.1568+ 

9r449?Ml+ 


.1000000+ 

.4504334+ 


202 1,2 

296.9014+ 

.0022248+ 


20.0 


1.010 


1.009 


1.009 


1.008 


1.009 


1.010 


1.049 


1.048 


1.049 


G.E.M. 

FORCE 


277.0100+ 

.4 303^9 3+ 

1 4.30140+ 

2.50000^)- 

•31^377+ 
I39.I50C+ 
S.450S1 2+ 

.1000000+ 

.0727784- 

2.123162+ 

.3224505+ 

.0020;. 9 

1.367762+ 

1 .26671 4+ 
.2506309+ 

2021.2 

295. ^525+ 
.0022240+ 
20.0 

1.048 

278.0100 

.4  623588+ 

.  33S3000 
VI.3775-+ 

5.000000- 

.3036421+ 

1  *}.is6(+ 
9^6113'+ 

.1000000+ 

.04p100-6- 

2,1-17946+ 

. 3454666+ 

.002089 

t 

*  •  J  ' 

1 .366469+ 
.2528109+ 

20  :  / 

**r*A  >  '• . 

. 00 12  2  46+ 
20.0 

1.049 

279.0100+ 

.S»7753o> 

.0290327+ 

>791991+ 

2.500000+ 

.3324795+ 

19b.150>+ 

1 .623681+ 

.O3OOOOO+ 

.0413009+ 

.6747907+ 

.9499985+ 

.002079 

2.940271+ 

33^71^ 

.OC62136+ 

2021.2 

132.360&+ 

.0011179+ 

60.0 

1.009 

280.0100 

.  36601.1  ■}+ 
.0311-833+ 
6.24409* 

.0000000+ 

.2598297+ 
190.342:  + 

1 .749541+ 

.0300000+ 

.9344375- 

.0718193+ 

.548890  + 

. 002068 

2.1 7858.'?+ 
I6.O9467+ 
.0303343+ 

2021.2 

132,2428+ 
.00' 11 87+ 
40.0 

1.009 

281 .0100- 

.3863997+ 
029309'  + 
6.670453+ 

2.5OOOOO- 

.2615391+ 

196.8428+ 

1.639165+ 

.0300000+ 

•0|5715:)- 

.5893151+ 

•3753581+ 

.0020GS 

1 .47725!*+ 
I3.182OI+ 
.0264750+ 

2021.2 

116.0024+ 

.0021158+ 

40.0 

1.007 

282.0100+  • 

.63663:-+ 

.0782313+ 

7.125801+ 

2.500000- 

.2478193+ 

139.403^+ 

2.210601+ 

.0300000+ 
.0166045- 
1  .o4849f> 
•5904413+ 

.002080 
2.568037+ 
8.137821  + 
.0715551+ 

202L.2 

146.1631  + 
.0021224+ 
20.0 

1.011 

283.0100+ 

.729 1043+ 
.062004  + 
6.241062+ 

.0000000+ 

.2596605+ 

139.2801+ 

1 .752031+ 

.0300000+ 

.02717^9- 

.94o6?5!+ 

.6865357+ 

.00701  > 

2.807912+ 

11. 7588:  >+ 

.0303647+ 

?0?1.2 

132.W+ 

.0021247+ 

20.0 

1.009 

284.0100+ 

1. 00651  H 
.068531  :•+ 

6. 22807  + 

2.500000+ 

.2934925+ 
139. 280’+ 

.  .93651-8+ 

.0300000+ 

.021005.+ 

i  ,o4643o+ 
.941965:+ 

.  00.10.'  > 

3.429459+ 

14.6869  + 

.0-641 363+ 

2021.2 

146.0325+ 

.0021292+ 

20.0 

1.011 

291 .0100+CHK. 

1 .63603'+ 
.317952:'+ 
^3.49537+ 

2.500000+ 

.270655;+ 
130.360'  ■* 

96443  + 

.0300000+ 

.103264+ 

2.1 621 8: :+ 

1 .241 34  + 

.002113 

6.044717+ 

,.14593  + 
.2412475+ 

2022.6 

299.173O+ 

.0022292+ 

20.0 

1.049 

G.E.M, 

FORCE 


'^'cf.OIOOfCHK. 

1.688557+ 

.3123632+ 

13.?? 260+ 

.0000000+ 

.25*5807+ 

138.4901+ 

8.0'!^533+ 

.0300000+ 

.0117267- 

2.160247+ 

1.11390^.. 

.002  101 
7.410159+ 
s  .Ov  6031  + 

.i  "  'Oi  58+ 

2022.6 

299.I73O+ 

.0022260+ 

20.0 

1.049 

293.01 oo+chk. 

1 0^4236+ 
•3255153+ 

13.8024;  + 

2.500000- 

.2224453+ 

138.6140+ 

9.1381 77+ 

.0300000+ 

.0742693- 

2.158317+ 

1 .17?5;v+ 

.o02U>6 

6.987949+ 

4.774695+ 

.2455764+ 

20  2  2.6 

299.1730+ 

.0022275+ 

20.0 

1.049 

294.0100+ 

1.268697+ 

.1578256+ 

13. 2536- '+ 

2.500000+ 

.2670947+ 

196.4284+ 

8.826533+ 

.0300000+ 

.0436617+ 

1.523063+ 

1 .09575'+ 

.002076 

4.749991+ 

8.O3B6O2+ 

.I3S312O+ 

2022.6 

299.1730+ 

.0022260+ 

40.0 

1.049 

295.0100+ 

1 . 1 30326+ 
.1560045+ 

13.26705+ 

.0000000+ 

.2632485+ 

196.2554+ 

8.7:4605+ 

.0300000+ 

.0293766- 

1.50S816+ 

.9777876-+ 

.002079 

4.293763+ 

7.245473+ 

.1349515+ 

7.022  . 

295.7210+ 

.0022237+ 

40.0 

1.048 

096.0100+ 

.9003081+ 

.1587662+ 

13-7^73+ 

rVjOOOOO- 

.2463818+ 

196.0823+ 

8.8791 3? 

.0300000+ 

.0341482- 

1.478805+ 

.002001 

3.051153+ 

5.670653+ 

.1370131+ 

2022 . 0 

289.9677+ 

.0022215+ 

40.0 

1.046 

97.OI  OO+A 

3. 232842+ 
.6274876+ 

24.65151+ 

2.500000+ 

. 3423085+ 
196.6701+ 

35.09:7':+ 

.0300000+ 

.1311657+ 

3.03599*+ 

1 .9::700+ 

.002073 

9.444235+ 

5.152042+ 

.3555560+ 

2021.2 

597.8770+ 

.OO238IO+ 

40.0 

1.199 

■’90.O10O+A 

3.9(30630+ 

.6167703+ 

'•4  -0:/’73+ 

.  0000000+ 

.2350433+ 

197.0154+ 

.0300000+ 

.0081052+ 

3.044042+ 

2.,i'n7ci  + 

.002063 

16.85066+ 

6.421574+ 

.3814829+ 

202  1.2 

599.723*+ 

.0023872+ 

40.0 

1.200 

”9°. 01 00+ A 

3.272377+ 

.6357877+ 

24 .09250+ 

r. -100000- 

.1260687+ 

197.187*+ 

33-55*97+ 

.0300000+ 

.1302107- 

3.032016+ 

2.0001190+ 

.00205') 

r« 

.3886737+ 

•M'V  1  9 

597.8770+ 

.0023795+ 

40.0 

1.199 

300.0100+ 
b. 494363+ 
1.254486+ 
24.78024+ 

2.500000- 

.052439?- 

139.6494+ 

35.44836+ 

.0300000+ 

.2031739- 

4.301889+ 

2.88063*+ 

.  00  2  U  /  0 

123.8446- 

5.1J6909+ 

.5564400+ 

2021.2 

600.7565+ 

.0023811+ 

40.0 

1.200 

G.E.M. 

FORCE 


301  .0100+ 
7.884996* 
1.251022+ 

24 .26033+ 

.0000000+ 

.2072209+ 

139.5264+ 

35.35049+ 

.0300000+ 
.o-  '940&+ 
4.365011+ 

3.502850+ 

.00  10  /i 

36.0511 4+ 

5. 302840+ 
•5557571** 

202L.3 

'07.0346+ 

.0023925+ 

20.0 

1.207 

302 .0100+ 
6.I92O5I+ 

1.249294+ 

24.66325+ 

^.00000+ 

.4 ',”1 991+ 

139.4053+ 

35.299H+ 

.0300000+ 
.0' 73670+ 

4.36948^+ 

2. 75251#+ 

.002020 

’  ''  .  -  71  2^4. 

•5553W* 

2021.2 

,'0>->.7S6«v+ 

.0023894+ 

wlo 

i4iw 

306.0T0O+ 

.4125663+ 

.0000000+ 

.0000000+ 

.0000000+ 

.000000#+ 

.0100000+ 

.019200-! 

14125663+ 

0 .002  Lu  i 

1 .166943+ 
0000000+ 
.0000000+ 

.?  1  L.  2 
.0000000+ 
.0020231+ 
20.0 

1.000 

307.0100+ 

.4312853+ 

.0000000+ 

.0000000+ 

;S 

.0000000+ 

.0100000+ 

.4312853+ 

0 .  ’JO 2100 

•  -2  3' >737+ 
0000000+ 

202  1.7 

.0000000+ 

.0020231+ 

.0000000+ 

.0000000+ 

40.0 

1.000 

308.0100+ 
.8266302+ 
.0305  648+ 
5.806206+ 

.0000000+ 

161544+ 

196.8428+ 

1 '.7093*3* 

.0100000+ 

.01  .129+ 

.7096993* 

.8021137+ 

u.  00  206;-. 

:.3S;’176+ 

27.04515+ 

.0290583+ 

2021.2 

1 39  •■*992+ 

.0021074+ 

40.0 

1.010 

309.0100+ 

1.006519+ 

.0000000+ 

. 2342865+ 

139.4033+ 

1.626573+ 

.0100000+ 

.0314338+ 

•  95ti7*0* 

.95173** 

0.002101 

4.296,104+ 

ns 

2021.2 

132.^965+ 

.0021111+ 

20.0 

1.009 

312.0100+ 

3.161823+ 

.2451539+ 

10.06130+ 

.0000000+ 

.1^02071+ 

130.6625+ 

7.o4o4o(>+ 

.0190000+ 

.0-96125+ 

2.126793+ 

2.531171* 

.002104 

1 3. 1 6289+ 

12.69024+ 

.1794581+ 

2021.2 
°9;  .1838+ 
.0022371+ 
20.0 

1.048 

313.0100+ 

1.876091+ 

.1257243+ 

10.65450+ 

.  (TOO 000+ 
.:’rl4536+ 
196.1509+ 
7.031 242+ 

.Cl  00000+ 

.0-  04963+ 

1 .504860+ 

1 .1)66563+ 

.00207-: 

•,.769985+ 

■  14.92225+ 

.111 6830+ 

■r-.i.  : 

.,,.1838+ 

.0022356+ 

40.0 

1.043 

31 4.0100+ 
5.560927+ 
.6215667+ 
22.61852+ 

.  2/  OOOOO+ 

\rrm 

34.761  64+ 

.01  >50000+ 

.0  94080+ 
3.205110;+ 
4.o46o42+ 

.  JO  '0(;<. 

5.T5296+ 

.  1 0. 55546+ 
.3'.  331 24+ 

20':  1.2 

:y).  9611+ 
.OO24357+ 
40.0 

1.225 

315.0100+ 

12.<6364i+ 

1.2319P+ 

22  .u04u^>+ 

.O': 00000+ 

.1  69217+ 

1 39.5264+ 
34.30083+ 

.0100000+ 

.1  0337’++ 
4.522101+ 

1  i.6849  70+ 

. 0070  . 

7-7017+ 

10. 30100+ 

.5518852+ 

.02 1 . 2 
/'.96l1+ 
.0024399+ 

zo  0 

/.  246 

TABULATED  FORCE  AND  MOMENT  DATA 
FOR  A  CIRCULAR,  ANNULAR  JET 
GROUND  EFFECT  MACHINE  MODEL 


with 
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FOR  A  CIRCULAR,  ANNULAR  JET 
GROUND  EFFECT  MACHINE  MODEL 


with 

A  SLOT  TO  DIAMETER  RATIO  OF  ONE  PER  CENT 
AND  A  JET  CONVERGENCE  ANGLE  OF  60° 
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